We address the properties of optical solitons in thermal nonlinear media with a local refractive index defect that is capable to trap solitons launched even close to the sample boundary despite the boundary-mediated forces that tend to deflect all beams toward the center of the sample. We show that while such forces become more pronounced with increasing the input beam power the defect can trap only light below a critical power above which solitons are ejected. The dynamics of soliton ejection and the subsequent propagation may be controlled.
volves diffusion processes or long-range interactions, and it has been encountered in many materials, including liquid crystals with reorientational nonlinearity [3, 4] , vapors where the atomic diffusion causes the transport of excitations away from the region of the light-matter interaction [5, 6] , and in materials exhibiting strong thermo-optic coefficients where heat redistribution causes notable refractive index modifications [7, 8] , among others. Note that besides optics, nonlocal nonlinearities arise in the description of a large variety of systems, vegetation patterns [9] , population dynamics [10] and reaction-diffusion waves [11] .
In optics nonlocality can have a profound effect on the properties of nonlinear excitations.
For example, it may suppress beam collapse and transverse instabilities [12] [13] [14] , or it may change the character of soliton interactions [15] . In materials where diffusion processes are involved, such as thermal media, boundary conditions may strongly impact the dynamics of soliton formation. Boundary effects in thermal media have been exploited for beam steering [16] [17] [18] [19] , generation of surface waves [20] [21] [22] , and for the formation of new types of solitons [23] . It should be noted that the model describing light propagation in a finite nematic liquid crystal without a static biasing electric field is mathematically equivalent to the model describing light propagation in a thermal medium; thus, boundary effects in such crystals may also considerably affect the propagation dynamics of light beams [24] . Soliton formation in different nonlocal materials, including thermal media, with a periodic refractive index modulations have been investigated extensively during the last years [25] [26] [27] [28] . However, the effect of localized defects -for example regions with locally increased refractive index -on propagation of laser radiation in strongly nonlocal thermal medium has not been addressed yet.
In this paper we show that boundary-mediated soliton deflection in thermal nonlinear media can be used for controllable soliton ejection from localized trapping potentials created by regions with locally increased refractive index displaced from the center of sample. We show that while in uniform thermal media light beams launched off-center always experience deflection toward the center of the sample due to specific boundary-dependent nonlinear refractive index profile, in the presence of trapping defects one can achieve stationary soliton propagation provided that the soliton power is below a critical value, which depends on the displacement of trapping defect from the center of the sample and on the defect strength. When the soliton power exceeds the critical value, solitons are ejected away from the trapping potential. Note that soliton ejection from trapping potentials studied recently in liquid crystals [27, 28] is mediated by input phase tilts, in sharp contrast to the scheme that we consider here.
We consider the propagation of a laser beam along the  axis of a thermal medium occupy-
described by a system of coupled equations for the dimensionless field amplitude q and the nonlinear contribution to the refractive index n that is proportional to the local temperature variation (for full details of the derivation, see [7, 8] ): in accordance with typical experimental conditions. It should be noted that the system (1) can be recast into a single integro-differential equation:
is the response function of the thermal medium.
In thermal media the conditions imposed at the sample boundaries affect the entire refractive index distribution. Here we assume that both boundaries are thermally stabilized, i.e., /2 , | 0 L q n    . When the laser beam enters such a medium, it experiences slight absorption resulting in increase and redistribution of temperature in the entire sample. The changes in the temperature are mapped into the nonlinear refractive index profile. Thus, when the beam is launched off-center the temperature redistribution results in the formation of a broad asymmetric refractive index profile with a maximum around the intensity peak. Due to the asymmetry of the induced refractive index profile, a force appears that is pointed toward the sample center. In uniform thermal media such a force may cause periodic soliton center oscillations [16] . However, sufficiently strong external trapping potentials ( ) V  displaced from the center of the sample may arrest such nonlinearity-mediated deflection even for solitons launched close to the sample edge where the deflecting force is most pronounced. The dynamics of the laser beam entering such a medium is thus determined by the competition of nonlinearity-mediated deflection, which becomes more and more pronounced with increase of peak power, and trapping by the potential. One may thus imagine that trapping will occur for beams whose power is below certain critical value, while high-power beams would be ejected from trapping potential.
To show that this is the case we first obtained exact soliton solutions of Eq. Fig. 3(b) ].
In conclusion, we exposed that in the presence of local refractive index defects embedded in thermal nonlinear media one may induce either trapping of light beams launched close to the sample boundary or rather their transverse ejection. The process takes place in a controllable manner. Importantly, for a given material and geometrical setting, the control parameter is the input light power, opening up new possibilities for self-routing and self-steering of light beams. 
